Steroidogenic enzyme content and progesterone induction by cyclic adenosine 3',5'-monophosphate-generating agents and prostaglandin F2 alpha in bovine theca and granulosa cells luteinized in vitro.
In vitro luteinization of bovine granulosa (LGC) and theca (LTC) cells was achieved by culturing cells with forskolin (10 microM) and insulin (2 micrograms/ml) for 9 days. This treatment induced the presence of cytochrome P450scc and adrenodoxin in both cell types, but to substantially higher levels in LGC than in LTC. Forskolin dose-dependently stimulated the secretion of progesterone and cAMP after 3 h of incubation in both cell types although LGC were less sensitive to this stimulation than were LTC. Only LTC were responsive to LH, in accordance with their higher LH/hCG binding capacity. Both prostaglandin F2 alpha (PGF2 alpha) and phorbol 12-myristate 13-acetate (TPA) increased progesterone production during 3 h incubation of LGC and LTC, and treatment with staurosporine (a protein kinase C inhibitor) reversed this effect. Neither TPA nor PGF2 alpha alone affected cAMP levels but each acted synergistically with forskolin to increase cAMP accumulation. These results indicate that 1) elevated progesterone output from LGC is related to steroidogenic enzyme level; 2) bovine LH (up to 100 ng/ml) does not provoke a response in LGC due to their low LH/hCG binding capacity; 3) cAMP-protein kinase A and protein kinase C pathways are both involved in progesterone production by LGC and LTC, possibly by enhancing cholesterol transport.